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FACTORS OF NUTRITION REGIME FORMATION
IN THE ORCHARDS OF THE SOUTH OF UKRAINE

Abstract. The goal of the said research was determination of main factors
of southern chernozem nutrition regime formation in orchards and their impact
on the processes of nutrition substances absorption by pome crop trees in the
conditions of south of Ukraine. The research was held on the basis of field
experiments that studied systems of mineral nutrition of pears and apples, taking
the features of soil conditions of the South of Ukraine, age periods, and
technology of growth in the lands of Melitopol fruit growing research station
named after M.F. Sidorenko of IH of NAAS into consideration. Schemes of the
experiments reckon for the study the effect of application of different doses,
methods, and ratios of nitrogen, phosphorus, and potassium in orchards on 4
pear varieties (Vesilna, Pektoral, 1zuminkaKrimu, Conference) and 2 apple
varieties (Idared and Florina).

As a result of the research of studying the influence of long-term mineral
fertilizer application (2004-2014) upon transformation of southern chernozem
nutrition regime in pome crop orchards, it has been determined that dynamics of
nitrogen, phosphorus, and potassium contents changes during vegetation period
are caused by the dose of fertilizers as well as hydrothermal conditions of the
soil, in particular soil humidity and temperature. A dose of particular type of
mineral fertilizer has the highest impact upon the dynamics of accumulation of
main macroelements in the soil. However, the impact of hydrothermal conditions
of the soil is also statistically reliable for nitrogen and phosphorus during the
whole vegetation period, for potassium — in the middle and the end of vegetation.

Besides, as a result of studying the influence of application of nitrogen
only, as well as in different combinations with phosphorus and potassium, in 90-
95% of cases the fact of formation of “extra nitrogen” has been determined, its
amount varying from 7.3 to 44.6 mg/kg of the soil, depending on doses and terms
of fertilization. One-term nitrogen application had the biggest nitrogen
mobilizing effect while divided (especially in combination with phosphorus and
potassium) decreased its amount, being a positive fact in the reduction of non-
production spending of nitrogen.

As a result of mathematical analysis of the data it has been determined
that the biggest effect on nitrates contents in the soil of pear orchards is caused
by factor “fertilizer dose” (55-71%) and “soil temperature” (21-35%); at the
same time concentration of ammonium nitrogen was more influenced by the
terms of observation. Changes in the contents of exchange forms of potassium
were the least influenced by said factors.

Factors that determine the intensity of absorption of nutrition substances
by fruit tees were also detected. It was pointed out that the levels of nutrition
substances accumulation in southern chernozem in pome crop orchards, as well
as the intensity of their absorption by apple and pear trees depend on contents
changes of nutrition elements because of fertilization, and also on soil humidity
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and temperature. Biggest intake of nitrogen, phosphorus, and potassium by the
plants was observed during the humidity of 70-80% of field capacity,
temperature of 22-26 0C, and the contents of N-NO3in the soil — 14,5-21,7
mg/kg, P205 — 3,950 mg/100 g, K20 - 29,4-37,2 mg/100 g. However,
maximum soil temperature in combination with low humidity (draught
conditions) even in case of relatively high amounts of mobile forms of
macroelements delay the absorption of nutrition elements by fruit crops.

Keywords: nutrition soil regime, southern chernozem, hydrothermal
regime, fruit orchards
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Beryn. ¥V cydacHOMy CajiBHUIITBI BHUSIBJISIIOTBCS JIB1 MPOTHIICKHO CHPSIMOBaHI
TEHJEHIIi 3MIHM POJAIOYOCTI YOPHO3EMHHUX TIPYHTIB 1 MPOAYKTHUBHOCTI CaJ0BHX
arpoeKOCHCTEM: 3 OJHOTO OOKY — B YMOBaX 1HTEHCHBHOI 1X €KCIUTyartarlii HeyXHJIbHO
NPOSIBIISIIOTECA  TIpoLiecH  Aerpajaiii  IpyHTy (HOTIpUIYIOTBCS MOro arpoximMiyHi
BJIACTUBOCTI, MiIBUILYETHCS PIBEHb 3a0pYIHEHHS, 3HUKYETHCSI BPOKAUHICTD KYJIbTYP);

ISSN 2225-8701. Bulletin of Kharkiv National Agrarian University. 2014. Ne 2



Bicnuxk XHAY Ne 2, 2014, Azpoximin 71

3 IHIIOTO — MpaBUJIbHE BUKOPUCTaHHS TPYHTOBUX PECYPCIB, 3aCTOCYBAaHHS HAyKOBO
OOTpYHTOBAHMX CHUCTEM YAOOpPEHHs CIpUsE MiABUIICHHIO €(PEKTUBHOCTI MIHEPATbHUX
100puB, 30€peKEHHIO POJAIOYOCTI IPYHTY Ta HAPOIIYBAaHHIO MPOAYKTUBHOCTI POCIUH
(ITonora B. I1. u np., 2010, Ensaukos U. U., 2008).

Boanouac, onTumizaiisi CHUCTEMH >KMBJICHHS IUIOJOBUX KyJbTYp IOBHHHA
nepeabavaTé  3aCTOCYBaHHS JOOPHWB BIAMOBIAHO 1O KOMIUICKCY J1arHOCTHYHUX
napaMeTpiB, IO XapakKTEepHI A TEBHUX TIPYHTOBO-KIIMAaTHUYHUX YMOB, BIKOBHUX
nepiofiB JAepeB, TEXHONOTIM 1X BHUPOIIYBaHHA Ta T€HETUYHHX OCOOJMBOCTEH MOpiA i
coprtiB (ExpaukoB U. ., 2008, Cepreesa H. H. u ap., 2008).

besnepeyno, mo Ha cyyacHOMY eTami Al HAyKOBO OOTPYHTOBAHOI OINIHKU
CUCTEM yIOOpEeHHS, KpIM OIIIHIOBAHHS 3MiH arpoXiMiYHHMX BJIACTUBOCTEH IPYHTIB MiA
BIUTMBOM JIOOpWB, HEOOXigHI JaHi, TaK 3BaHOI, «IKOCTI KHUBJICHHS» POCIWH
MIHEpAIbHUMHU PEYOBHMHAMH, 30KpeMa JUHAMIKA Ta HMIBUJIKOCTI MPOIECIB MOTIMHAHHS
noxkuBHux enemeHtiB (Cepreesa H.H. u np., 2008,Wooldridge J., 2006). Ile
MOSICHIOETBCSI TUM, 1[0 BCl MPOAYKIIMHI MpOIecH pocinuH (yHKIIIOHATBHO MOB’sI3aHl 3
IPOLIECOM JKUBJICHHS, KM, Yy CBOIO uepry, Oe3rnocepeHbO 3aJeKUThb BIJ SIKOCTI
IpyHTy. BogHOUac, OCHOBHUM METOJMYHUM MPUHIIUIIOM Ta OPTaHi3alliiiHOI0 OCHOBOIO
PO3pPOOKH paIliOHAIBHUX CHCTEM YAOOPEHHS BBAXKAETHCS KOMIUIEKCHE 3aCTOCYBaHHS
XIMIYHHX, O10J0TIYHUX, (P1310JI0T0-010XIMIYHUX METO/IB, K1 JI03BOJISIIOTH BIJICTEKUTU
(1310JI0T14HI OCOOIMBOCTI PEKUMY KUBJIEHHS TUIOJOBUX POCIHMH Ta 3MIH arpoOXIMIYHUX
BJIACTUBOCTEH TIPYHTIB y TEBHHUX TriapoTepMmiyHuX yMmoBax (Mupkun b. M.,
XasmaxmetoB P. M., 2001, KongakoB A. K., 2001).

VY 3B’S3Ky 3 IMM METOw IIi€i poOOTH OyJI0 BCTAaHOBJEHHS BU3HAYAIBHUX
(dakTopiB (hopMyBaHHS MOKHUBHOTO PEKHAMY IPYHTY Y IUIOJIOBUX HACQDKEHHSAX Ta IX
BIUTMBY Ha MPOIICCH MOTJIMHAHHS MTOXUBHUX PEYOBUH JIEPEBAMH 3CPHITKOBUX KYJIbTYP
B YMOBAax MiBIHS Y KpaiHU.

00’exkTH, MEeTOAU Ta YMOBM J0CJiIKeHb. JlocmimkeHHs TpoBoaMId Ha 0asi
MOJIbOBUX JOCHIIB 3 BUBYEHHSI CUCTEM MIHEPAJIHHOTO >KUBIICHHS TPyIIl Ta sOIyHI 3
ypaxyBaHHAM OCOOJIMBOCTEH TPYHTOBUX YMOB IMIBIHS YKpaiHW, BIKOBUX IEPIOAIB Ta
TEXHOJIOT1i BUPOIITYyBaHHS HacakeHb. CxeMaMu JIOCTiIIB IepeadauyeH0 BUBUSHHS il
3aCTOCYBaHHA PI3HHUX 103, (opmMm, crmocobiB Ta cmiBBigHOMEHbNPK y HacamkeHHIX
yoTupbox coptiB rpyui (Becinbha, [lektopans, [3tomunka Kpumy, Kondepenuis) ta
JBOX cOpTiB s10yH1 (Aimapen 1 @nopiHa).

[pyHT — 4YOpPHO3EM MIBAEHHMH BaXXKOCYIJIMHKOBHI XapaKTEPU3YETLCS TAKUMHU
nokaznukamu (y mapi 0-60 cm): rymyc —2,33 %, pH — 7,8, cyma yBiOpaHuX KaTiOHIB —
47,0 mexs/100 r rpynTy, Na+Kysisp)—0,9 % Bix cymMn KaTioHIB. YMICT PyXOMHX CIIOIYK
dbocdopy 1 kaniro (3a MetogoM Mauwurina) y mapi 0-40 cm ckinanae 2,6 1 28,0 mr/100 T
IpYHTY BianoBigHo, pH— 7,8. Cuctema yrpuMaHHs IPYHTY — MapoBa.

VYwmict minepansauX (opMm NPK BH3Hauanm B guHaMiIll BIPOJOBXK BereTarii 3a
3aralbHONPUIHATAMA METOJUKaMU. Y POCIWHHUX 3pa3zkaxX (JIMCTKU) BCTaHOBIIOBAIU
BMICT a3oTy, ¢ocdopy, Kajio crnocoOOM CHallOBaHHS NPUCKOPEHUM METOJOM 3a
I'u3o6ypr, IllermoBoro (PamoB A.C. u ap., 1985). Marematuuny oOpoOKYy maHUX
MPOBOAMIIM 3a JoriomMoroto nporpam Microsoft Excel, Costat.

PesyabTaTu. Y pe3ynbTari TOCIIHKEHD 1010 BIUIMBY TPUBAJIOTO 3aCTOCYBAHHS
MiHepaidbHuX n00puB (2004-2014 pp.) Ha TpaHcOpMalil0 TOXKUBHOTO PEXKUMY

ISSN 2225-8701. Bulletin of Kharkiv National Agrarian University. 2014. Ne 2



712 Manwk T. B.

YOpPHO3EMY MIBJACHHOTO BCTaHOBJIIEHO, IO AuHamika 3MiH ymicty NPK ympomoxk
BereTailii 00yMOBJIFOETHCS 103010 JOOPUB, a TAKOXK TIAPOTEPMIYHUMU YMOBAMU IPYHTY,
30KpeMa HOoro BOJIOTICTIO 1 TEMITEpaTyporo.

Tak, Hampukian, y pe3yibTaTi TUCIEPCIHHOTO aHali3y BCTAHOBIEHO, IO Ha
BMICT HITpaTIB Y TPYHTI IIiJl HACA/PKCHHAMU TPyl HAHOIBIIMN BIUIUB Maju (HaKTOpH
«mo3a 1oopuB» (55-71 %) 1 «remneparypa rpyHty» (21-35 %), Toal K KOHLIEHTpALis
aMOHIMHOTO a30Ty OuIbIlle 3ajekala BiA CTPOKY CIIOCTEpeKeHHs. BomHouac,
HAallMEHINIOI0 3MIHOIO TiJ BIUIMBOM BHUIIE3raflaHuX (aKTOpiB BII3BHAYEHO BMICT
oOMiHHUX (popm Kamito (puc. 1).
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Puc. 1 3mina wacmku ennuey ¢hakmopie y eapiroeanni emicmy pyxomux ¢popmNPK y tpynmi
enpo0oeic secemauii cpywii: /[ — 003a ooopue, T — memnepamypa rpynmy,
B — 6onozicms tpynmy

OT1xe, HaOIBIIMM BIIMBOM HAa AMHAMIKY HArpoMa/JK€HHS MaKpOEJIEMEHTIB Y
I'PYHTI XapaKTepU3YyeThCA /103a BIAMOBIIHOTO BUY MiHEpajdbHUX A00puB. [IpoTe BriuB
TIAPOTEPMIYHUX YMOB IPYHTY TaKOK € CTATUCTUYHO JTOCTOBIPHHUM JJIs1 a30Ty 1 pocdopy
BIIPOJIOBXK YChOTO BEreTallifHOro Mepiofy, Kallll0o — Yy CEpeArHI Ta HANpUKIHII
BereTai.

VY pesynbTari AOCTIIHKEHb TaKO YCTAaHOBJIEHO, IO Ha (OpPMYyBaHHS a30THOTO
peXKUMYy YOpPHO3EMY TIBJICHHOTO, KpiM TMpsiMoi nii 100puB, Ma€ BIUIUB MICSIIT
CUCTEMAaTHUYHOTO iX 3acTOCyBaHHsA. Tak, HampuKiaa, Ha YETBEPTHH pIK MICIA
npunuHeHHsT BHeceHHS a30Ty (Nj3g.go—IOpiuHO) piBeHb yMICTY N,;; OyB Ha 0,9—
1,3 mr/kr (abo 17-23 %) Hwxkuyum Bix kKoHTposto. lle, odeBugHO, MOB’sA3aHO 13
JI0JIaTKOBOIO MOO1JTI3aIlI€}0 TPYHTOBUX 3amaciB a30Ty BHACHIIAOK IpsiMoi il J0OpuB, a
NOTIM — 3 BUCH@XXEHHSM a30THOrO (QOHAY IpyHTY. [linTBEpIKEHHSIM LILOTO € aHawi3
dbpakiiiHoro ckiaay, SIKMM 3aCBIIYUB 3HIKCHHS HE Jyuiie N,; Ha 4YETBEPTUM PIK
micnanii, a W ¢dpakuiid, 1mo Jerko rigponaiyroTbes (Ha  14-29 %) Ta
BKKOT1IPOJTI30BaHUX a30TUCTUX CIONYK (Ha 6—11 %).

Kpim Toro, y pe3ynbTari BUBUEHHS BIUIMBY OJHOOIYHOTO BHECEHHSI N, a TaKOX y
pizaux komoOiHamisax 3 PK, y 90-95 9% Bumagkax ycraHoBieHO (HaKT yTBOPEHHS
«EKCTpa—aszoTy», PO3Mipu SIKOTO ckianu 7,3+44,6 MI/KT IpyHTY 3aJIeKHO BIJ 103U Ta
CTpOKiB yaoOpenHs. HaifOumpmmii a3oTMoOLTI3yI0uMii  eheKT Majao OJHOpa3oBe
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BHECEHHS a30Ty, TOAl SIK po3/apiOHe (ocobnuBo B moeaHaHH1 3 PK) — 3HmxkyBano roro
KUIBKICTb, 1110 € TO3UTUBHUM (PAKTOM Y CKOPOUYEHH1 HEBUPOOHUYHX BTPAT a30Ty.

Y pesynbTaTi JAOCHIIHUIIBKOI POOOTH TaKOXK YCTAaHOBJICHO (DAKTOPH, IO
0OyMOBJIIOIOTh IHTEHCUBHICTD MOTJIMHAHHS MOKMBHUX PEUYOBHH IUIOJOBUMH JI€PEBAMHU
(3a BMICTOM y JIMCTKAaX SIK IHJAMKATOPHUX opraHax). Tak, HampuKjIaja, YMICT a30Ty B
JUCTKAX 3€PHIATKOBUX KYJIbTYp YIPOIOBK BEreTallli BA3HAYaBCsl TAKUMU YMOBaMU: BiH
3MEHIITYBABCS 3 BIKOM POCIJIHH, a TAaKOX 3aJIeKaB BiJ BOJOTOCTI 1 TeMIepaTypH IPyHTY 1
BMICTY B HbOMY HiTpatiB. Hail0inbIie HaIX0KeHHS a30Ty B POCIUHH CIOCTEPIraeThCst
3a Bonorocti 70-80 %HB, Temneparypu rpynty 2226 °C i Bmicty N-NO; y rpyHTi —
14,5-21,7 mr/kr(puc. 2). Ha ocHOBI MaTeMaTH4YHOI 00pOOKH UX JaHUX OyJI0 OTpUMaHEe
PIBHSIHHS MHOXKMHHOI KBaJpaTU4YHOI perpecii, 0 BIATBOPIOE BIUIMB 3raJlaHUX BHILE
napaMeTpiB Ha BMICT a30Ty B JIUCTKAX 3€PHATKOBUX KyJbTYp (Ha MPHUKJIaAl TPYIIi):

Nuer = 2,87+0,39-X; + 0,02-X, — 0,6-X3 — 0,5-10°-X,° + 0,04 X5% + 0,05 X;5-X,
+0,001 ‘X4‘X2 — 0,18X1 'X4,
1€ Njuer— BMICT @30Ty B JIUCTKax, %; X; — BMicT N-NOsy rpyHTi, MI/Kr; X,— BOJIOTICTh
IpyHTY, %; X35— CTPOK CIIOCTepexeHHs; X4 — Temieparypa 0-20 cM mapy rpyury, 'C;
R* = 0,986, P=99 %.

3a GiNbl HU3BKUX TOKA3HUKIB TeMmepaTypu rpyHTy (12—14 °C) ontuManbHa s
MOTJIMHAHHA a30Ty IJIOJIOBUMH J€pPEBaMHU BOJIOTICTh 3HAXOAUThCA B Mexax 18-20 %.
[linBUILIEHHS TeMIlepaTypy JIHIMHO MIJBUILYE HAIXOJKEHHS a30Ty B IHJIMKATOPHI
OpraHu JiepeB. 3a JOCTaTHbO BUCOKUX MOKA3HUKIB BOJOTOCTI (2428 %) 1 TemmnepaTypu
(24-26°C) BMicT UBOrO eIEMEHTa [OCATAE MAKCUMAIBHHX 3HA4YeHb. BojHowac,
MIJBUILIEHHS BMICTY HITpaTHOI (OPMHU a30Ty TaKOK BHUKJIMKAE MPSIMO MPOIOPIiiiHE
3pOCTaHHs KOHIIEHTpAIlil a30Ty B JINCTKAX.
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Puc. 2 Bnnue memnepamypu i 601020cmi IpyHmy Ha HAKONUYEHHA A30MY 6 TUCHIKAX
3ePHAMKOBUX Kyabmyp (Ha npuKnadi zpyuii)

AHANOTI4yHI 3aKOHOMIPHOCTI OTPMMAaHO W I 1HIIMX MAaKpOEJIEMEHTIB.
HaiiGinpiry iHTEHCHBHICTh MOMIMHAHHS (ocdopy 1 Kaliio JepeBaMu BiIMIYEHO 3a
BMicTy y IpyHTI P,05-3,9+5,0 Mr/100 r, K,O —29,4-37,2mr/100 T.

OTxe, MakCUMaJbHE HAJXO/KEHHS MOXXMBHUX PEYOBHH Yy IUIOAOBI JepeBa
CIOCTEPIraeThCs 3a BUCOKUX MOKA3HUKIB BOJIOTOCTI, TEMIIEPATYPH IPYHTY Ta KUIBKOCTI
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MO’KMBHUX €JIEMEHTIB y IpyHTi. [IpoTe ciij 3a3HaunTH, 0 MaKCUMallbHA TEMIIEpaTypa
IPYHTY Pa3oM 13 HHM3bKOI MOTro BOJIOTICTIO (YMOBH IOCYXH), HaBITh 3a JOCTaTHHOTO
piBHA 3a0esmeuyeHocTi dYopHO3eMmy TiBAeHHOro NPK, 3arpumMyroTh MOTJIMHAHHS
TUTOZIOBUMH KYJIBTYPaMH €JIEMEHTIB KUBIICHHSI.

BucHoBku.PiBeHb HAarpoMa/pKeHHS TOKMBHHX pPEUOBHH Yy  YOPHO3EMi
MiBJCHHOMY I HACA/DKCHHSIMH 3€PHATKOBHUX KYJIbTYpP ¥ IHTEHCUBHICTD 1X MOTJIMHAHHS
JepeBaMu TPYIII 1 SOJIyHI 3a7eXaTh BiJ 3MIHA BMICTY €JICMEHTIB >KUBJICHHSI BHACIIIIOK
yIoOpeHHs, a TaKOX BOJIOTOCTI i Temneparypu IpyHTy. Haitbineine nagxomkenns NPK
B POCIHHH BiaMiueHo 3a Bomorocti 70-80 %HB,remmeparypu 22-26 °C i Bmicty N-
NO; y rpysTi — 14,5-21,7 mr/kr, P,Os— 3,9+5,0 mr/100 1,K,0 —29,4-37,2mr/100 T.
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